Upregulation of Intestinal Mucin Expression by the Probiotic Bacterium E. coli Nissle 1917.
The probiotic E. coli Nissle 1917 (EcN) has been reported to have various health benefits; however, very little is known about their underlying mechanisms. In this regard, the present study aimed to elucidate the effect of the bacterium on mucin production by intestinal epithelial cells. Incubation of HT-29 cells with EcN lead to a contact time-dependent rise in mRNA levels of the MUC2, MUC3, MUC5AC, and MUC5A. The expression was markedly higher with MUC5AC gene. In most cases, MUC genes expression was more pronounced in polarized cells compared to non-polarized ones. In contrast to MUC3, the basal stimulation of polarized cells brought about markedly higher levels of other tested mucins. Similar but milder results were observed when living EcN was replaced by inactivated bacteria. With exception of MUC3, the conditioned media showed no significant effect on the mRNA level of the tested mucins. The above-mentioned mRNA results were confirmed on protein level using enzyme-linked lectin assay (ELLA) and enzyme-linked immunosorbant assay (ELISA). In contrast to other treatments, basal stimulation of polarized cells showed a growth phase-dependent MUC induction with more prominent effect by stationary-phase bacteria. In contrast to MUC 2 and MUC3, the induction of MUC5AC and MUC5B showed a bacterial count-dependent pattern. In conclusion, EcN was found to stimulate MUC gene expression in HT-29 intestinal cells. This stimulation was more distinct with polarized cells. Such observation may partially interpret some health benefits of the probiotic bacterium including antagonizing pathogen adhesion and protection of the intestinal mucosa.